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Fig. S1 The EDX spectrum of the Fe3O4@SiO2@UiO-67.



Fig. S2 The elemental mapping of Fe3O4@SiO2@UiO-67 including Fe (b), Si (c), and 

Zr (d) elements.



Fig. S3 Small-angle X-ray diffraction of Fe3O4, Fe3O4@SiO2, and 

Fe3O4@SiO2@UiO-67.



Fig. S4 The FTIR spectra of Fe3O4 (black line), Fe3O4@SiO2 (pink line), 

Fe3O4@SiO2@UiO-67 before and after adsorption of glyphosate (blue and red line) in 

the range of 400 to 1500 cm-1.



Fig. S5 Hysteresis loops of Fe3O4, Fe3O4@SiO2, and Fe3O4@SiO2@UiO-67 (Left 

inset: low-magnetic field region of hysteresis loops; Right inset: the photographic 

images of Fe3O4@SiO2@UiO-67 before and after magnetic separation).



Fig. S6 (a) The effect of contact time on glyphosate adsorption. The plots of different 

model including pseudo-first-order kinetic (b), pseudo-second-order kinetic (c), and 

intraparticle diffusion kinetic (d).



Fig. S7 The influence of initial concentration of glyphosate on adsorption capacity.



Fig. S8 The effect of different OPPs in detection of glyphosate.



Fig. S9 The emission spectra of different individual precursors of UiO-67 and after 

addition of glyphosate. 



Fig. S10 XRD pattrens of Fe3O4@SiO2@UiO-67 after adsorption glyphosate and 

dispersed in water for 48 h.



Fig. S11 Regeneration cycles on the adsorption capacity of Fe3O4@SiO2@UiO-67 for 

glyphosate under room temperature.



Table S1 The parameters of pseudo-first-order kinetic, pseudo-second-order kinetic, 

and intraparticle diffusion kinetic of adsorption glyphosate.

Adsorption kinetics parameters

qe (mg g-1) 140.6±10.0

k1 (min-1) 0.024±0.004Pseudo-first-order model

R2 0.7743

qe (mg g-1) 204.2±1.9

k2 (g mg-1min-1) 0.0077±0.0006Pseudo-second-order model

R2 0.9984

ki (mg g-1 min1/2 ) 3.72±0.70

C (mg g-1) 145.05±7.21Intra-particle diffusion model

R2 0.8718



Table S2 Isotherms parameters for the adsorption of glyphosate on 

Fe3O4@SiO2@UiO-67. 

Adsorption isotherms parameters

qmax(mg g-1) 256.54±5.72

kL(L mg-1) 19.21±1.36Langmuir model

R2 0.9965

kF(mg1-nLng-1) 60.64±5.05

n 3.26±0.25Freundlich model

R2 0.9615



Table S3 The comparison of Fe3O4@SiO2@UiO-67 adsorption of glyphosate with 

the other reported adsorbents.

Adsorbents qmax (mg/g) ref.

MnFe2O4–G 39.0 S8

MnOx/Al2O3 116.0 S9

Alum sludge 113.6 S10

Dendro biochar 44.0 S11

Chitosan/alginate membrane 0.008 S12

Ni2AlNO3 172.4 S13

Fe3O4@SiO2@UiO-67 256.5 This work



Table S4 Comparison of the Fe3O4@SiO2@UiO-67 fluorescence sensor with other 

methods for determination of glyphosate.

Methods linear range (mg/L) R2
LOD 

(mg/L)
ref

GC-MS/MS method 0.00001-0.01 0.9980 0.001 S1

Au/SAM-COOH electrode 1.69-16.90 0.9996 0.47 S2

Intramolecular Indicator 
Displacement Assay 0-169

Not 
mentioned

0.2 S3

Colorimetric method 3.38-33.80 0.9954 0.17 S4

SERS method 0-0.1 0.9910 0.0001 S5

Carbon dots sensor 0.025-2.5 0.9930 0.012 S6

Screen-printed electrodes 8.45-16.90 0.9987 0.17 S7

Fe3O4@SiO2@UiO-67 sensor 0.1-40 0.9904 0.093 This work



Table S5 Recovery test and precision of the determination of glyphosate in real 

samples.

Samples detected (mg/L) spiked (mg/L) found (mg/L) recovery (%) RSD (%)

0.5 0.486±0.02 97.3 5.3
tap water Not detectable

2.0 2.018±0.04 100.9 2.1

0.5 0.453±0.01 90.6 2.3
apple juice Not detectable

2.0 1.949±0.08 97.5 4.1
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